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Curved Members 


BUILT-IN ARCH 


The analysis of a circular arch built in at the supports is much more involved, even 
for the case of a concentrated central load, as shown in Fig. 27.14. The reason for 
this is that this arch represents a doubly redundant structure with regard to the 
horizontal thrust H h and the fixing couple M i . In terms of these two unknown 
quantities and the vertical reaction V, which follows from statics, the bending 
moment at any section defined by 6 can be stated as 


M = UjR(cosa — cos#) — H b R(s\n6 — sin a) — M f 


(27.42) 


The boundary conditions for the calculation of H h and M f can be expressed 
with the aid of the theorem of Castigliano 
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(27.43) 


(27.44) 


Integrating Eqs. (27.43) and (27.44) gives two simultaneous equations for finding 
the unknown redundants H h and M i . 

2 H h RA 2 - PRA 1 - 8M f A z = 0 (27.45) 


and 


2H b RA i - PRA 4 - (t r - 2 a)M { = 0 


Solving Eqs. (27.45) and (27.46) yields 

_ P[{ir-2a)A 1 -SA 3 A 4 \ 
b 2 (tt - 2 a)A 2 - 16 A\ 


(27.46) 


(27.47) 



Fig. 27.14 Built-in circular arch under central load. 



